Rapid characterization of combinatorial libraries using electrospray ionization Fourier transform ion cyclotron resonance mass spectrometry.
The relatively new field of combinatorial chemistry has enabled researchers to create large mixtures of compounds that can be screened for leads in developing potential drug candidates. The new synthetic method has also created a need for better procedures to analyze the complex mixtures that are generated. The immediate goal in most cases is to verify the synthetic procedure and to determine the purity and completeness of the library sample before binding studies are initiated. We report here a method to rapidly characterize small-molecule combinatorial libraries in solution. All combinatorial library samples were synthesized by combining a core molecule bearing two acid chloride functionalities with various amino acids to generate libraries of 36, 78 and 120 components. Using electrospray ionization fourier transform ion cyclotron resonance mass spectrometry (ESI-FTICR-MS) we were able to identify 70-80% of the library components. All samples were analyzed as mixtures by direct infusion without chromatographic separation. Furthermore, nominally isobaric components could be resolved and identified through exact mass assignments without tandem mass spectrometery. ESI-FTICR-MS is a rapid and convenient tool for the characterization of small-molecule libraries. The method is especially useful for the analysis of larger libraries that contain many nominally isobaric components and impurities.